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Thls report presents selected dem(bgraphlc and employment
C charactenstres of recent bache{or s-.'and . master’s-degree.
l recrplents in science and ‘engineering (S/E). The findings
reported are based upon the results of a survey: of the 1973-74
. 1and’1974-75 graduating classes conducted in 1976. ’Surveys of
new entrants to-sjence and engineefing constitute one of the /
elements used: by ‘the-Foundation in’ deluneatlng the total S/
2" .- population in-the United States. Information 'on scientists arid".
. engineers who'were in the S/E labor force atthe time of the/1970
" Decennial Census is provided By, Surveys of Expenenced

< Scientists and~£’ng|neers, characteristics of doctoral scientists
+ ang engineers are obtained by surveys ofa,sample selected from
the Doctoral ‘Roster; and the New Entrants. Surveys furnish

* rnformatron onthosewho have ‘entered the S/Elaborfarcesrnce e ‘.
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Assessment nghllghts St LT g b
.. @ The labor force partrcrpatlon rate for recent.S/ £
- baccalaureates was .95 percent. The: rate for
. 'women graduates was 91 percent, ‘which.was
~ considérably hlgher than the 63-percent: level .
: for womer at all ‘age levels with*four years of. .
'+  college. Clearly, women. ‘graduates -do- seek
employment and are a srgmfICant factor in the e

' supply of new S/Es BT ,_J,a N

: Unemployment for ‘these . same graduates, 3
measd red orie to two years after graduation; was,

[

T~

‘-'-women (10.9 .percent). may -be relited. to the ™
fields"of study in'which they major. Two-thtrds
of the W‘ en S/E baccalaureates recerved thelr .

?e

.,.~ . .

‘I“unemployment: ‘rate was 11.4 - percent.
‘ ‘ﬁ:ontrast, only¥ ‘percent of the women majored’

8.5 percent. The higher unemployment rate for |, - 8
* . sciences, the results of this study indicate that =

\NSF 78-31'0’
N o K " N g .
cnence's where the.
In’

degrees in’ the social -

in engineering (compared to.37 percent of the )
- men) which had an unemployment rate of 3 5
percent : :

Néarly one-fourth of the bachelor s recrprents
went into, grad uate school as. full-time students.
".This proportion was three times greater than the
8-perhSnt level of 1958 graduates. This increase .

is probably. related to the substantially greaterf :

proportlod of ‘mastér’s-degree recrplents who. -

*-obtain 5/E employment.* Three ‘out of four

~ master’s obtain such-employment compared to..
 léss thar one-half of the bachelor’s.

'~

The vanables most hrghly correlated wlth
-educationally: related employment are (1)  field

of degree—engineering graduates -have high

probabtlttres of finding . S/E: employment o
- whereasthe opposite is-true for. sacial science -’
majors; (2) previouswork expenence——a per’éon :

who has notpreviously worked is less likely to

. obtain a job related to his or her education; (3) o
.<|level'of degree—if the graduate has a‘master’s. ..
degree the ‘probability ‘increases; and; (4). the .

‘graduate prrmanly engaged.in résearch has a
gr‘eater likeliheod of working ina fleld related
~to his.or ‘her degree

Approxrmately ..one- -third of alI /E' "b'

calaureate recipients who did not become full> -
.: time graduaté students are employed in'a job «

"~ related to their-broad field.of study. With few -
exceptlons, such as engineering arid computer:

‘thepé isan- adequdte supply. of S/‘E's and an-
oversupply in some fields. .~ /..

- .. o
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Introduction .':- o R e

+ Data regardrng new entrants |nto science. and
engrneenng ate of ‘particular. interest for ‘several
‘’reasons. The unemployment pafterns .of new:

: screntlsts and engrneers aresignificant indicators of -

.~ the ‘current sdpply -demand balance.. The fluctUa

-tion o variance in.employment patterns and
charaéteristics of new scientists and. -engineers are-
/substant al / and, therefore, yseful measurés in .,
’determl ing the extent to which the economy is
able to ut|l|2e the personnel traired and schooled -
'in ‘thé .methods of - science. . Demographic and’
gmploy nt characteristics of new scientists and -

_ engrneers are of interest to admrnrstra&ors involved -
_in, affirmative. action programs. These Studies
provrde |nf0rmat|on to educators.and to studeqts
that js . relevant to a number of educational ‘and
.career choices which in, turn affect the supply of
scientists and engineers. " .

This repoit presents the results of an examlnatron "
of baccalaurea}e- and master’s-degre recipientsin -
. science and engineering from the 1974 and 1975
graduatlng classes. These data have been apalyzed -

. with «fespect "to postgraduate student -status,
entrance into the “labor force,fand success in
" gaining, employment in 1976. A

In the two combined graduatrng classes of 1974 -
and: 1975, Américan, universities and colléges had
produced -about 615,000 bachelor’s- and 108)000
. master’s-degree - recrprents in ‘S/E fields,! By

. summer 1976, about one-quarter of the bachelor s
' degree)holders and one-fifth- of the master s

- degree-holders were enrolled full-ztime in
graduate- degree programs. In, botﬁ% Q;S\full-tlme
~graduate students outnumbered pa tztlrﬁt’i grad-
uate students in the ratio of ab0ut erght_to'_—_'five.l :

e b

i
ROYHIN
s

- . i
. .

_Master s

“ . elors
¢ Graduate schaolstatus egree degree ° -
T Total degree recrplents Te . ?4,900 108,500 -
MR Full time graduate students / : ,600‘- '~:“2'0,600
" Part-time graduate students . '\.\ .55 90,100 12,300
Nongraduate stﬂdents ....... 80,200 75 500 -
\ l ; B . Note Detatl may not add to totﬁuum of voundmg A \“'

- S

R .The status of |nd|vrduals not enrolled in full time
: ‘.-’- ’ graduate-degree pro rams: provrdes the, prmcrpal
framework Yor this anialysis Wthh is focused on the = .
extent to whlch thrs group entered the labor, force, 5

r'/..,. . . ~,"'..‘.

e These frgures lnclude about 15,000.bachelor sedegree and 400 master s-degree

o b reﬂptents in englneering technologles

ERI

Aruitoxt provided by Eic:

' t{nultr-va iate - analyses 'was" used to~address th
(o}

their' success in‘finding’ employment, .and - th
| chagacteristics. of such.employment. Specrfrcally,;} _
model i porating sequential probabllltres anc‘:{/ \

','.' -

llowing questions that constitute a‘sequence’in |
wh|ch eath stage. has an-rdentrfrable probablllty

. Did the graduate look for a job? ' LA
_ Dldheorshegetajob? e
. Was the.job in the sgjences? - S B
~ Was'the jOb in his (Pher f|eld? S L ,
. Each of these issues is-examined on the basrs'bf l
the numerical data presented in tables ‘A and B
which reflect selected emplgyment characteristacst
by field of degree and sex for Roth bachelor’s- and
master’s-degree - recipients. ' In addition, - mul:"
tivariate analyses |ncorporat|ng these and: other]‘
Varlables were conducted in 1 an attempt to explain
observed variation. - :

Entrants mto the l.abor Fome R ERE B

1
{

A matter of serious ‘concern to natlonal and’
|nst|tut|onal planners, as well as to studeits;.is the
extent to' which S/E college graduates enter the
labor force and are then able to find employment. .

In 1976 the. number of 1974 and 1975 bac- >
calaureate: recipients. who were' not pursuing
" graduate studies on_ a full-time basis was about -

e +-470,300;2 they', represented 76 percent of all S/E.

“~baccalaureates. The overall labor force partlclpa- '_ :
- tion' rate of this ¢combined-group was 95 percent\ -
For this group, entry into the labor force was high -

r both ‘men and women, alth0ugh -the rate- for o
men (96 percent) was slightly greater than that of -

- women* (91 percent);: ‘No great varrabllrty among

fields of degree was evrdent, although'labor force™
_participation rates were highest among engineers..
Labor force participation rates of thé similar 1974
~and 1975 master’s-degree group were-not substan- _
‘tially different front those of new undergraduate
- degree-holders; the overall rate of 96 percent ’5@
only slightly higherthan that for bachelor’s-degr.
“recipients and thI{ slight increase was - evrdent
prrncrpal,ly among men (chart 1). . o
‘Labor force participation was one of the several
“characteristics subjected to multivariate analys|§
technlques. The general . purpose of such tech-:

\_niques is to establish and analyze the relatronshrps .

between a dependent or criterion vanable, in'this -
“case - labor force -participation, ‘and ~a :set’ of

|ndependent or predrctor variables such as fleld
' . . ' d.‘""‘- oo R Ta

L }_full-ltime graduate ‘'students are excluded from the ensting analysis.



.7 race, sex, etc. In the analytlcal mod‘elﬁ;ed,/a step-
""-wise multiple regression program was conducted -

based upon data obtained from thé New Ertrants -

. Survey of 1976.. Although. multiple” regressiorf
,téchnnques have a gumber of uses, the principal
purpose in this- study was to identify those variables
that correlafed hlghest with a specific character-
istic. Thusin the case of labor force participation,
demographic and- educationial® vanables were’

analyzed including sex, ase, field ofdegree-year of o

+ degree, level of degree, and race. In this instance, *

the analyses showed that no substantial correlation ~-
exists between any -of these variables and labor. -

‘ force participation, Thus, whnlesomedlfferencesm
" labor force -participation rates ‘among various'.
groups were observed, no clear pattern reﬁardlng
this mattér is predictable- on. the basis of the

L

. ~mult|ple regressnon anaIysus'performed

Unemployrdent Bates co ' A
In 1976 the unemployment rate of bachelors
'degfee -holders in science and engineering, from
the comblned1974 and 1975 graduating classés who
werg n “enrolled full time.in graduate school, was .
8.5 perc nt. The' unemployment rate for Women
¢ .

-'The

100
o ':Z§¢i99'|*=°§ | Men RS
\\\\\\\\\ R
i a .‘ ] /_). . . .

I ool o T ) ko 2 K - : oo .
P . T : : . S
: S mec : ;sciences_ : -. . . o
V aEchudes those enrolled full ttmetn graduate schC" | . R ;‘ ‘ .- L

. SOURCE National-Science Foundauon o T . _‘J S

(10 Zéércent) was’ hlgher than that for men (74 '\‘ '. "
nt). The -higher rate for women was ‘not,. ik, -

. per
howgver, the case among all fields of science. For, 7
example, unemploymeht rates for women in ‘the,

physical and . mathematncal sciences ‘were, in l“-",-‘v;
general, lower than those of rnen. Among life and . ;'

soctal scientists, however, the unemployment rates .

_:for women,were higher (chart 2). .
‘The: hlgh ‘overall unemployment -rate in.the - '

-socnal sciences coupled with the: relatnvely large .
number of worhen in. these fields appears, to have
had a pronounced effect on the fotal unemploy-

'ment rafe for women. A recurring theme is that. s

women are more heavily concentratediin fields th4t

' have higher unemployrvient rates for both sexes. |

this instance, the general category of social science

incotporates- psycholo,gy ‘A large fraction of men,
. on the other hand, received a.degre€ in engineer-

ing where p:ospects for employment are better
(chart 3). -

Unempio ent rates - among master’s degree—lv
holders were lower in all fields except mathematics. .

calaureate recipients, Again, however, the. -major .
factor - in the dlfference between mens ‘and. -

~ l Lo
I
- .
. ’

rall unemployment riite'and that for men
on&y were @bOut one-half of .the rates for bac: .



K 1) \ . . ° ¢« - . ' . : ’ M- .. . : i . i
v PP . e e .
S Chart 2 Unemployment rates o .137‘ and'1975 S/E- degroe T e
o : ’ .reciplenta‘ by ﬂeld of degree and Sex. 1976 L wm e
W . , Bacho'ol" j 'z Ma‘t‘r'. ) o '- . ) '. B st K ‘ ': :'-.
ST R X \“&\"\\\\ e T
T Y 4% AN\ \\\\\\J " . Total )
L e . . Women*7.6% - = :
e . " Physical e i
i W * sciences ~' . R
HE ' ' CEa
Met'he,maties S : : -
"\' -. o . , S
Tl Engineering ‘ .
I bl ¢ .
woe » ‘
Life sciences N\ ) o
. L K
. [\ 'S_oeial h . e
_ _ sciences ,, mw
: ] SExcludes thosg enrollgd.full time in graduate school.. = . T L o, R
o o No unemplgyment rate computed for groups wuth less than 2 500 in labor force. & .
o o ' SOURCE. Natlonal Scuence Foundatlon T “‘ C,
. women s, unemployment rates appears to be the L Multlple regressron analyses of the relatlonshlps »
- low unemployment rate for engineers, who' are . between unemployment and other variables were.
-predomtnantly thn and the higher unémploy- . also‘conducted. As with labor force’ participation,
' mént rates forsocial scientists who include'a large -the independent variables ‘consisted of sex; age;
L fractlon of the female master . graduates (tabie B). fleld year, and level of degree, and race. Agalh the ;
‘.
‘Natural - L
sciences - o
32% i , .
: " - Social _
. sciences ‘
~ :, *
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Sl *results did not
- tion of the vari tionih employment rates, yieldinga
. multrple correlation coeffrcrent of 0.2. ,
. . With the abo\e information itis posssible to reply
P to thequestron, o new S/E graduates find, jobs?"
. *The answer is, they find jobs, but with some
'.,: dlffnculty The unemploymentkrate for new bac-

: lneerlrfg was hlgher than the national average?
- <about, twice that of master’s dégree-holders.
" Byt aggin, althiough variability in employment rates
among groups. was observed little .explanation of
‘the -variance m-unemployment rates was provrded
by the \multrple regressnon analysrs conducted

v
b-' .
-

Employment |n Sclence and Engrneerrng

rthde-a Very substantral explana- :

regte rec|p|ents was 8.5 percent; for master’s :

bachelor s de ee- holders in S/E empl'
varle.d considerably among fields of science, _
‘ some’ fields the fraction'of wamen workj lin'S/E
jobs was comparable to that of men. %o/nl&enng
field alone, however, |nd|V|duals witH degrees in -
the natural sciences and in englneerrng, were, in
general .more. frequently employed,in S/E jobs
than were.those. who had received d@grees inthe .
sockal sciences, including ychology (chart 4). In *
lrght of the information presented in chart:3, it i is
. again .apparent that the employment difficulties

._encountered by social scientists at this degree level /.

“has a greater |mpact on women. because of their

" Employment_in nonscience/engineering is concentration in this area. in contrast, the *high

" . sometimes used as a measure of the underemploy=- . - market demand for individuals skilled in engineer-
,.0v . ment of scientists and engineers, although theréisa mgyas evrdent on the basrs of thns measure, about
Y. ~question whether many employers consider bac- " - , T _
e‘t o .calaureat s in some flelds employable as SCIentIStS ’Theanr)ual ayerage unemployment rate ln,the Umted States lor1976 mespecllve

Of the 800 men and Women WhO had recelved " 8f eduizational attainment and expenence was 71 percent. ) )
A ’ A . C o
- : Chart 4. Percent of employeo’1974 and 1975. S/E degree recrprentsa

m*S/E jobs by field of degree *and sex 1976

. . Bachelors
1000 80 . 60, 40 20

-

:'.

S SOURCE Natronal Scrence Foundation

"0 '(.F.’er.centl ',0._ : 20 .
' |

: Total

Physical
:"'sciences . §
« ‘

Engineerig AN
N Cife sciences
&/ social,

_+sciences

" . , SR aExt:ludes thoseenrolled full time in, graduate school

Masters _ .
40 60 .80 100
i} I

AT




_science: and’ engmerrng ‘
E,mpIOyment in S7E jObS at the master s-degree

. .level was much greater. than*that of bachelor’s .
degree—holders Overall; more than three-fo rhs o

.. of employed master’s degree-holders weré work-
bf bachelor’ 's recipients.*

{,. This - lncrease ‘was evident among ' men but
‘partrcularly so among-women who more than

.
-

-,i.;:woul ap ear that the- master’s degreé” has a
: pronounced‘ effect_in re spect to the ability to gain
',employment:‘m S/E. wrtles, part|cuIarIy among'

-7 women:

tified stronger explanatory variables. The’ lndepen- .
. dent varidbles inthis analysis consisted-of sex; age;

: field, year,and level of degree; race; prevrouswork ’
experrence, and type of employer. The strongest
sources of explanation for the variation in S/E
employment,were found to be categories of field.of

_.and ‘race. lndrvrduals with degrees in the socraI“
'scrences were likely not to find S/E employment, as
-were. those with no previous. work experience. -
Conyersely, -an-engineering degree has a posrtrve

nfirms further that individuals with master’s
degrees versus baccalaureate degrees in science

and engineering are more likely to be employedin -

an S/E occupation as are Whites versus racial
minorities. These discrete independent variables -
. account . for about one-third (R? = .32) of the’
varigtion in”S/E emponment, when consrdered ;
;omtly (chart 5).7 o .

Employment in Ma|or Frelds of Study

-

lt is frequently heId that in many fields of science

'fully qualified for professional employment in that -
field.5s Employmept-data regarding the 194 and
1975 college graduates are generally consrstent_"
Pile wrth this notion{ of more than 400,000 men and’ -

“. women who were-employed in 1976, less than

- broad‘areas represented by fields of study. In this "
regard, the proportion of men so employed was
b0ut tW|ce tha women (chart 6)

rison, about 95 percerit of new S/E doctorates are employed in sclence

- y§o
eering.

- anden
ne B

respectto educattonal atlatn_mev}t are influenced by labor market supply and demand
condmons. : -
o

'
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six out’ of seven 5uch peopIe were employed in

-

lng in S/E jobs as ‘compared with about 45 percent :

. 'doubled iR proportion tb their: numbers. Thus, it

Multlvarrate anaIy5|s of S/E employment rﬁen- i

degree, years of work experlence, level of degree,

relationship with S/E émployment.. The. anaIySrs ,

. the bachelor’s-degree recipient is not considered -

- three-erghths (36 percent) were. employed in the

/3 th'the absence of absolute qualtfrcatron standards, howeve’r hmng praotrces wrth .

f 5 Multlvarlate analysls of .
_ mployment in S/Ejobs N

Indegendent .
"+ variable
"1and2
1,2, and3
ot N .
“1,2,3,and4 ,
. R . l" T o RS
©01,23,4, andb6 |
o '.'- - .
No. N ~~\ariable _ )
v Socijl scienice degree . - o
e {o—= | “tnegdtive correlation) !
2. [® whitd racial origin al .
3. | No previous work oxpariem:o -
4 - | (negative correlation)
- 4.1 Engineering.dogree - -.°
s 5. _Mutnmdegroo ' ™

Y
'

roportion - of varlance in ‘dutcome whrch is explained by
variables in step- -wise progression.
CE: Natlonal Scrence Foundatlon

b,
'J

L.

But aIthoug/\l)accaIaureate recrprents weré not
generaIIy emponed in their field of study, there
- were exceptrons in some: SpeleIC fields—notably
» engineering, computer science, and. to a lesser,

" extent, chemistry. and. agr|CUlturaI science. In "~

.engineering and computer science, . alrnost four-

* fifths of ‘the. bactalaureate recrprents employed

were working in therr own fields; in cheniistry and..

aghcultural science almost 50 percent. In other

- fields, the: proportions 5O employed were much

smaller, partrcuIarly in psychology and the socral

sciences (table A).

The ability td find professronal employment in
one’s chosen. freld of study is substantrally en-

“hanced- by receipt of a master’s degree Thus;

among master’s-degree recipients, over two-thirds’ )
" were o emponed This increase was partlcuIarIy

" evident among women, «of whom almost.three-

fifths were working in their -field of study as
. compared with less thanoﬁ’e~quarter ofthefemale T
- baccalaureate recrprents

A multiple regression analysis of the- basrs for
emponment within one’s field of study was also .

- ~
v ‘ b

d.categorijes, a grouping of fields was fourrd to’
ecessary. For purposes of this analysrs, both the
. fields ;of degree. and -fields of employment were

cIa_ssrfled_..m terms  of - the ~following general -

"\;:nnd ucted. Because of thie large number of specific
fiel
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I EETI ChartG Percent of employed 1974 and: 1975 S/E degree reciplents‘I ,‘ o
T O ¥ workmg in field of degree by sex: 197§ B R L
R o Bachelore L ,r_' - ; ,Mastera B
NI .7 100, 8- 60 -.40"° 20 0 '(Percent)-,o". '207- .40 - 60 ;.80 100 .-
A , L - | - Total \ <
: \ M
| = EC'IZ:'::;
i
T Mathematlcs
a0t TN E .
“ ' o Engineering v ,
&.i S the'st:iences
L - ‘Social * - .
£ E scipnces .
. ' s - - ey :
- aExclude:?.thoseenrolledfulltlmem graQueteschool e Ll - e
SOURCE Nat:onal Sclence Foundation - S B RTINS * _
_categones Physical sciences; mathematics, in- - ' Chart7. Multivarlate analysis of
f,cludlng computer science; . engineering; life " . employment in field of study .
" sciences; * and- social’ sciences, including gsy- e e
- . chology: The mdepender)t variables included.in - . Independent
. 'this analysis consisted. of sex, race, field, year and . - #  variable
N~ level of degree; years'of work experience,age,type - = =
“of employer, primary work activity, and status of LY e
“support by Federal funds. - land2

. The analysis- reveals ' that the most potent
._explanatlon of variation in’ employment within -
one’s broad field®of study is prowded by field of
degree, work expenence, and primary. work

1/28nd3

1,23 and4. [

> . activity. An’ engineering" degree was found to ©° o T ‘_ e Y
correlate highest and positively with the Gutcome - o [ Meepr o cverabe T 7 )
hile a-negative relationship was found to exist’ r S f [ enginesring dagree -+ (] &
. . fo - . -2 | rk experien
.between the dependent vana,FIe -and no previous” iy | 'mrmwc:mme:r e
- work experience. Positive reflationships with the - - 1 3. | primarily angaged InB&D
outcome were also xhlblted by mdnvnduqls in (: a, 'Mmoraaegm .
. research and develdpment and ‘master’s degree- - — s !
holders: AbOUt27 percent of the variation could bﬁ).‘ aPrggpomon of yariance .in’ outtome whrch is explalned by'
 independent varisbles in step-wise progression. )
_explained on the basis ‘of these rndependent SQUACE: Nationsl Scionce Foungation
‘-vanab‘ies, collectlvely (chart 7) A | S . .
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The employment mode.l of S/E graduates is

summanzed in‘chart 8. The percentages prowded
“refléct. probabilities of a “yes” -answer to“the -
- .questions posed. It can be seen that apptoxumately

‘ .' g one-thlrd of the baccalaureates and two-thirds of-

< the master’s graduates in scignce and engineering -
who .gained, employment gbtained.a job: closely

~telated to their field of training. The difference in"*

the employment patterns hy field of degree has

been noted and'itsimpdrtance has been particular- -

.ly ‘stressed “in - the multivafiate analyses where

- enginéering and other selected fields of study have ‘

been especnally related fo the outcomes:
Y . R
to ) . '_.. ¢ .
7 N . .
t b . ’ I ) ) €,
‘ . ‘, ‘. o ! )
. e : ¥ - s
) : ’ &
N LA -
y '
u. N . u .
‘v . R ~
v , :
' ER
1 .'-
- W
: )
. '._ N
P . ' - X ,
S e ‘ .
- Ve \
v \
+ ‘}: . : \\
¢ . . i \,
. [
. N
L]
. . ' I
A s :
. ' oo .
; . e N
' T o :
N ) N R
w'n .

. Chart.8. Employment model for .
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WWence & engineering? - i

Bachelor's — 44.7%

_—
Teos ,. | Master's - — 77.5%
| Was the job in his or her field? | - - b-f L
. .- [’
’ Bachelor's :;36.1% _
N Master's — 67.19%,
" SOURCE: National Science Foundation
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Did the graduate lookforajob? |~ Ye* T
.. T D Bachelor's — 94.5%
) ‘_ L : Master_e_-—965%-
Dud he or she getaiob? . o | ‘ )
T B;ehelor's —91.5% |
o ‘Master's —.85.5%
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